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(54) OCCUPANT JUDGEMENT DEVICE FOR VEHICULAR AIR BAG SYSTEM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an occupant judgement 
device to judge the state of an occupant properly by utilizing a single 
optical sensor effectively in a vehicular air bag system. 
SOLUTION: A floodlighting lens 42b projects infrared light of an 
infrared light emission diode 42a to a mirror 43a in a scanner 
mechanism 43 as parallel light in a floodlighting system 42 in an 
optical sensor 40. In the scanner mechanism 43, the mirror 43a 
shakes and turns as a rotary solenoid 43d turns, reflects parallel light 
from the floodlighting lens 42b to judgement objects such as a spare 
seat and an occupant in accordance with this turning angle. The mirror 
43a receives reflected diffused light by judgement objects and reflects 
to a light receiving system 44. The light receiving system 44 collects 
reflected diffused light from the mirror 43a by a condenser 44a and 
emits to a PSD44b. The PSD44b receives collected light from the 
condenser 44a and measures the distance between a reflected position of the judgement object and the 
mirror 43a. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 



1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the crew judging equipment suitable for adopting it as the airbag 

system for cars. 

[0002] 

[Description of the Prior Art] For example, unlike the taking-a-seat crew of a driver's seat, in the airbag system for 
passenger seats of a car, the crew who sat down to the passenger seat takes various taking-a-seat postures in many 
cases. For this reason, there is a possibility that the air bag for originally taking care of crew depending on that taking- 
a-seat posture may inflict a failure on crew by that expansion conversely. 

[0003] Therefore, in the passenger seat, corresponding to crew's taking-a-seat posture, it is desirable to control 

expansion of an air bag and to detect the taking-a-seat posture correctly is needed. 

[0004] 

[Problem(s) to be Solved by the Invention] As such an example, there is crew location detection equipment indicated in 
JP,6-206514,A. With this crew detection equipment, while arranging an infrared sensor in the upper wall part of the 
vehicle interior of a room located in crew's overhead location from the need of detecting correctly the location of the 
crew who takes various taking-a-seat postures, the ultrasonic sensor is arranged in a before [ crew ] side. 
[0005] However, according to this crew location detection equipment, though crew's location can be detected correctly, 
the both sides of the infrared sensor arranged in a mutually different location and an ultrasonic sensor are needed. For 
this reason, there is fault that the configuration of crew detection equipment and the arrangement configuration of the 
vehicle interior of a room become complicated. Then, in order that this invention may cope with such a thing, in the 
airbag system for cars, it utilizes a single optical sensor effectively and aims at offering the crew judging equipment 
which judges the condition of the crew of a car correctly. 
[0006] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, according to invention according to 
claim 1 to 9, the candidate for a judgment which arranges an optical sensor in the proper place of the vehicle interior of 
a room, and is located in this vehicle interior of a room is detected as the scan by light is also, and a condition required 
for the protection of crew in an airbag system is judged with a judgment means based on the detection output by this 
optical sensor. 

[0007] Thus, the condition for a judgment is judged as a scan according to the light of this optical sensor only at 
carrying out piece adoption of the optical sensor being. Therefore, while being able to simplify the configuration of the 
crew judging equipment of an airbag system not to mention the ability to judge the condition for a judgment correctly, 
the vehicle indoor installation configuration of this crew judging equipment also becomes easy. Moreover, according to 
invention according to claim 4, since a floodlighting system and the light-receiving system itself are rocked possible 
[ the scan for a judgment ] by the driving means, the configuration of an optical sensor becomes still easier. 
[0008] Moreover, according to invention according to claim 5, the single photo detector of a light-receiving system is 
arranged on the same flat surface as these among both the light emitting devices driven so that sequential luminescence 
may be carried out. Even when it follows, for example, crew's taking-a-seat location has shifted from the center 
position of a seat to right and left, the light from either of both the light emitting devices will carry out incidence to the 
crew who has sat down in the location shifted. For this reason, with a taking-a-seat gap in crew's right and left, be 
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concerned, and there is no judgment of crew's condition and correct. 

[0009] Moreover, according to invention according to claim 6, a floodlighting means enables sequential luminescence 
of the scan for a judgment of two or more light emitting devices, carries out incidence to the candidate for a judgment, 
and receives the reflected light for a judgment by the photo detector with a single light-receiving means. Since a means 
to scan the light from a light emitting device becomes unnecessary by this, an optical sensor can be considered as a still 
compacter configuration. 

[0010] Moreover, according to invention according to claim 7, a floodlighting means enables sequential luminescence 
of the scan for a judgment of each light emitting device of both the light emitting device group, incidence is carried out 
to the right-and-left flank for a judgment, and a light-receiving means receives the reflected light for a judgment by the 
single photo detector arranged among both light emitting device groups. Thereby, even if taking-a-seat crew's posture 
has shifted to the longitudinal direction, based on one light of both the luminescence groups, the incidence of the light 
to taking-a-seat crew may be secured. Therefore, the accuracy of the condition judging for a judgment increases. 
[001 1] Moreover, according to invention according to claim 9, it has a cylindrical lens as a lens which a light-receiving 
means condenses the reflected light for a judgment, and makes a photo detector receive. Thereby, the configuration of 
an optical sensor can be further used as a compact. In this case, even if the location of an optical sensor shifts towards 
right and left and the upper and lower sides somewhat, a photo detector may be made to receive the reflected light for a 
judgment certainly, since a photo detector is made to receive light as an earnest condensing light by the cylindrical lens. 

[0012] Moreover, according to invention according to claim 10, it has two or more mirrors corresponding to each light 
emitting device so that each reflected light from the candidate for a judgment by each light emitting device may be led 
to a single photo detector. Thereby, the physique of an optical sensor can be made into a thin shape by bending the 
reflected light for a judgment by the mirror. Consequently, the installation to the head-lining section without the proper 
place of the vehicle interior of a room, especially thickness etc. becomes easy. Furthermore, by making it reflect by the 
mirror, whenever [ to the light-receiving lens of the reflected light from the candidate for a judgment corresponding to 
each light emitting device / incident angle ] serves as half, effect with a lens is mitigated, and the light-receiving engine 
performance improves. 
[0013] 

[Embodiment of the Invention] 

(The 1st operation gestalt) The 1st operation gestalt of this invention is hereafter explained based on drawjngj. thru/or 
(taking. 6 . Drawing.! shows the example by which this invention was applied to the airbag system for cars. This 
airbag system is adopted in order to take care of the crew (henceforth Crew M) who sits down to the passenger seat 10 
of the vehicle interior of a room of the car concerned. 

[0014] As drawing 1 shows the airbag system concerned, it has the air bag 20 and the proper place of the instrument 
panel 30 of the vehicle interior of a room is equipped with this air bag 20 in the before [ a passenger seat 10 ] side. 
Moreover, as drawing 3 shows, the airbag system is equipped with the air bag drive circuit D which drives an air bag 
20, and crew judging equipment S, and in response to control by crew judging equipment S, the air bag drive circuit D 
turns an air bag 20 to a passenger seat 10, and it develops it. 

[0015] Crew judging equipment S is equipped with the optical sensor 40, and as drawing 1 shows, this optical sensor 
40 is arranged so that the vehicle indoor upper wall C may be countered in auxiliary seat 10 front face near the upper 
limb of the front windshield W of the car concerned. This optical sensor 40 is equipped with the casing 41 of the 
rectangular parallelepiped configuration which consists of a protection-from-light ingredient as drawing 2 shows. The 
vehicle indoor upper wall C is equipped with this casing 41 in that upper wall 41a, and it is formed in the bottom wall 
of this casing 41 so that opening 41b may overlook auxiliary seat 10 front face. 

[0016] Moreover, the optical sensor 40 is equipped with the floodlighting system 42, the scanner 43, and the light- 
receiving system 44 which were arranged in casing 4 1 . The floodlighting system 42 has infrared emitting diode 42a and 
floodlighting lens 42b, and posterior-wall-of-stomach 41c of casing 41 is equipped with infrared emitting diode 42a. 
Floodlighting lens 42b is supported ahead of the luminescence side of infrared emitting diode 42a, and this 
floodlighting lens 42b floodlights the infrared light which emits light from infrared emitting diode 42a to rectangular 
plate-like mirror 43 a of the scanner 43 later mentioned as an parallel light. 

[0017] The scanner 43 has mirror 43a and this mirror 43a is supported to revolve with that longitudinal direction end 
through bearing 43b by 41d of left-hand side walls of casing 41. On the other hand, the longitudinal direction other end 



9/2/04 



of mirror 43a is supported to revolve in same axle rotatable through bearing 43c by the rotary solenoid 43d rotation 
shaft with which right-hand side wall 41e of casing 41 was equipped. 

[0018] This sets to a scanner 43. Rotary solenoid 43d by excitation of the solenoid When the rotation shaft is rotated in 
an one direction or the other directions in the predetermined rotation angle range, mirror 43a Rocking rotation is carried 
out at the circumference of the horizontal axis on the basis of both the bearings 43b and 43c (it is the direction of 
illustration arrow-head R at drawing 2 ), and according to this rotation angle, the parallel light from floodlighting lens . 
42b is turned to the candidate for a judgment of the auxiliary seat 10 (or crew M), a vehicle indoor floor, and 
instrument-panel 30 grade, and it reflects and scans. Moreover, mirror 43a is reflected towards the light-receiving 
system 44 in response to the infrared light by which reflective diffusion was carried out for [ above-mentioned ] the 
judgment. 

[0019] The light-receiving system 44 is equipped with condenser lens 44a and semi-conductor location sensor 44b 
(henceforth PSD44b), and condenser lens 44a is supported on the left-hand side of floodlighting lens 42b. A deer is 
carried out, and this condenser lens 44a condenses the reflective diffused light from mirror 43a, and it carries out 
incidence to PSD44b. Posterior- wall-of-stomach 41c of casing 41 is equipped with PSD44b on the left-hand side of 
infrared emitting diode 42a, and in respect of that light-receiving, this PSD44b receives a condensing light from 
condenser lens 44a, and measures the distance between the reflective location for [ above-mentioned ] a judgment, and 
mirror 43a, i.e., the gap die length to the longitudinal direction from the core on the light-receiving side of PSD44b. 
[0020] In this case, the incidence location to mirror 43a of the parallel light from floodlighting lens 42b, It is based on 
the geometric physical relationship between the incidence location to the above-mentioned candidate for a judgment of 
the reflected light from mirror 43a, and the incidence location to mirror 43a of the diffuse reflection light from the 
candidate for a judgment concerned. The geometric physical relationship of infrared emitting diode 42a, floodlighting 
lens 42b, mirror 43a, condenser lens 44a, and PSD44b is set up so that it can detect by the triangulation method as gap 
die length to the longitudinal direction from the core on the light-receiving side of PSD44b. 
[0021] Moreover, crew judging equipment S is equipped with the infrared emitting diode drive circuit 50, the rotary 
solenoid drive circuit 60, the PSD digital disposal circuit 70, and the microcomputer 80 as drawing 3 shows. The 
infrared emitting diode drive circuit 50 is driven so that infrared emitting diode 42a may be made to emit light in 
response to control by the microcomputer 80. In response to control by the microcomputer 80, the rotary solenoid drive 
circuit 60 excites a rotary solenoid 43d solenoid so that rocking rotation of the mirror 43a may be carried out. The PSD 
digital disposal circuit 70 processes the detection output of PSD44b, and outputs the processing signal showing the 
distance between mirror 43a and the reflective location for [ above-mentioned ] a judgment to a microcomputer 80. 
[0022] A microcomputer 80 performs a computer program according to the flow chart shown by drawing 4 and 
drawing 5 , and performs [ be / it / under / this activation / setting ] drive processing of the infrared emitting diode drive 
circuit 50 and the rotary solenoid drive circuit 60, ranging processing based on the output of the PSD digital disposal 
circuit 70, passenger seat condition judging processing, drive processing of the air bag drive circuit D based on this 
processing, etc. 

[0023] In addition, the above-mentioned computer program is beforehand memorized by ROM of a microcomputer 80. 
Moreover, crew judging equipment S is arranged with the air bag drive circuit D except for the optical sensor 40 in the 
proper place of the vehicle interior of a room. Moreover, with the **** 1 operation gestalt, the crew taking-a-seat 
condition pattern N shown by drawing 6 is beforehand memorized by ROM of a microcomputer 80. This crew taking- 
a-seat condition pattern N is set up as follows. 

[0024] Namely, the rocking angle theta of mirror 43a sets in the range from initial angle thetao=150 degree to the 
theta= 0 degree of the last angles. It considers as the pattern which specifies the predetermined distance Al between 
two or more locations for [ above-mentioned ] a judgment (it corresponds to each point PI shown by di^wipg ,1 and 
drawing 6 thru/or P6) and the optical sensors 40 (located in Zero O in drawing 6 ) in the condition of having sat down 
Crew M in an auxiliary seat 10 thru/or A6, respectively. The above-mentioned crew taking-a-seat condition pattern N is 
set up. 

[0025] Here, a point PI is equivalent to the upper wall section of the INSU torr panel 30. each point P2, P3, P4, P5, and 
P6 - the other side of Crew's M guide peg - the shin - it is equivalent to the section, a knee region, the thigh section, 
an abdomen, and a thorax, respectively. Moreover, each straight line which connects Zero O, a point PI, or a point P6 
with drawing 6. sets the straight line which is suitable in the initial angle thetao=150 degree direction from Zero O, and 
the include angle to make to the predetermined angle theta 1 thru/or theta 6, respectively, and is beforehand memorized 
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by ROM of a microcomputer 80. In addition, theta= 0 degree corresponds, when mirror 43a is located in parallel (that 
is, level) at the bottom wall of casing 41. 

[0026] Thus, in the constituted **** 1 operation gestalt, if a microcomputer 80 starts activation of a computer program 
according to the flow chart of drawjng_4 and drawing 5 , processing of initial setting will be made in step 100 of 
drawing 4 . At this time, both each flag Fl and thru/or F6 are set with zero. The appropriate back, in connection with 
this, in step 1 10, drive initiation processing of the floodlighting system 42 and a scanner 43 is made, and infrared 
emitting diode 42a drives by the infrared emitting diode drive circuit 50, and rotaiy solenoid 43d drives infrared light 
by the rotary solenoid drive circuit 60 by emitting light, and it begins to rotate. For this reason, mirror 43a begins to 
carry out rocking rotation from the location which is initial angle thetao=150 degree. Moreover, rotary solenoid 43d is 
controlled so that mirror 43a carries out rocking rotation of between initial angle thetao=150 degree and the theta= 0 
degree of the last angles. 

[0027] If luminescence of infrared emitting diode 42a and rocking rotation of mirror 43a are started as mentioned 
above, the infrared light from infrared emitting diode 42a will cany out incidence to mirror 43a as an parallel light 
through floodlighting lens 42b. Then, while this mirror 43a carries out rocking rotation of that incident light, it reflects 
and scans towards the above-mentioned candidate for a judgment. Subsequently, if the candidate for a judgment 
concerned carries out diffuse reflection of that incident light, it will be reflected by mirror 43a, it will be condensed by 
condenser lens 44a, and this diffuse reflection light will carry out incidence to PSD44b. In connection with this, 
PSD44d detects an actual distance between the optical sensor 40 and the reflective location for [ above-mentioned ] a 
judgment (henceforth distance L), and the PSD digital disposal circuit 70 carries out signal processing of this detection 
output, and outputs to a microcomputer 80. 

[0028] If the rocking angle theta of mirror 43a reaches the predetermined angle theta 1 (it corresponds to a point PI), in 
step 120, the distance between the optical sensor 40 (it corresponds to Zero O) and the upper wall section of the INSU 
torr panel 30 will be computed as L=L1 based on the output of the PSD digital disposal circuit 70. At a present stage, if 
distance LI is less than [ predetermined distance Al ] by the crew taking-a-seat condition pattern N, the judgment in 
step 130 will serve as NO, and a flag Fl will be set with Fl=l in step 131. On the other hand, when distance LI is more 
than predetermined distance Al, the judgment in step 130 serves as YES, and it is held as a flag Fl is F1=0. 
[0029] Here, in front of the auxiliary seat 10, since the infrared light from the optical sensor 40 is reflected by not the 
upper wall section but the child of the INSU torr panel 30 when the child is standing, Fl=l expresses that distance LI 
is less than [ predetermined distance Al ]. On the other hand, since the infrared light from the optical sensor 40 was 
reflected by the upper wall section of the INSU torr panel 30, F1=0 expresses that distance L 1 is more than 
predetermined distance Al . 

[0030] If the rocking angle theta of mirror 43a amounts to the predetermined angle theta 2 thru/or theta 6 (it 
corresponds to a point P2 thru/or P6, respectively) one by one, when Crew M will have sat down in an auxiliary seat 10 
hereafter each steps 140,160,180,200 and 220 - each output from the PSD digital disposal circuit 70 ~ being based - 
the other side of the guide peg of the optical sensor 40 and Crew M - the shin - sequential calculation of each distance 
L=L2 thru/or L6 between the section, a knee region, the thigh section, an abdomen, and a thorax is carried out. - 
[003 1 ] On the other hand, when Crew M has not sat down in an auxiliary seat 10, not the crew M but the floor (it 
corresponds to a point Q2 in drawing 6 ) of the vehicle interior of a room, the taking-a-seat section (it corresponds to 
points Q3 and Q4 in drawing 6 ) of the auxiliary seat 10, and the back also hang down, and the infrared light from the 
optical sensor 40 is reflected by the section (it corresponds to points Q5 and Q6 in drawing 6 ). Therefore, sequential 
calculation of each point Q2 on the optical sensor 40 and the auxiliary seat 10 thru/or the distance between Q6 is 
carried out as L2 thru/or L6. In addition, each point Q2 thru/or Q6 are specified with the auxiliary seat pattern Na 
showing the front configuration of the auxiliary seat 10 of dnsoogil • 

[0032] In such a processing process, when Crew M has sat down in an auxiliary seat 10, distance L2 becomes less than 
[ predetermined distance A2 ] by the crew taking-a-seat condition pattern N. Therefore, the judgment in step 150 serves 
as NO, and a flag F2 is set with F2=l at step 151. Since similarly each distance L3, L4, and L5 and L6 become each 
predetermined distance A3 by the crew taking-a-seat condition pattern N, A4, A5, and less than [ A6 ] when Crew M 
has sat down in an auxiliary seat 10, the judgment in each steps 170, 190, 210, and 230 serves as NO one by one. 
[0033] Therefore, each flags F3, F4, F5, and F6 are set with F3=l, F4=l, F5=l, and F6=l at each steps 151, 171, 191, 
211, and 23 1, respectively. On the other hand, when Crew M has not sat down in an auxiliary seat 10, it becomes long, 
respectively rather than distance L2 the predetermined distance A2 according [ L6 ] to the crew taking-a-seat condition 
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pattern N thru/or A6, and becomes each distance between Zero 0, each point Q2, or Q6. 

[0034] For this reason, the judgment in each steps 170, 190, 210, and 230 serves as YES one by one. Therefore, it is 
held with F3=0, F4=0, F5=0, and F6=0. After processing to step 230 or 231 is completed as mentioned above, in the 
following step 240, the condition of a passenger seat 10 is judged based on a flag Fl thru/or F6. In this case, if both 
each flag F2 and thru/or F6 are set with "1", it will be judged with Crew M having sat down in an auxiliary seat 10 
(example 1 reference of Table 1). 

[0035] Moreover, if both each flag F2 and thru/or F6 are set with ,, 0 ,, > it will be judged with Crew M having not sat 
down in an auxiliary seat 1 0. Moreover, when both the flags F 1 and F2 of both are set with " 1 " and both the remaining 
flags F3 and thru/or F6 are set with "0", Crew M does not sit down in the auxiliary seat 10, and it is judged with the 
child standing in front of the auxiliary seat 10 (example 3 reference of Table 1). 
[0036] 
[Table 1] 
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0 
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0 


0 




M3 


1 


1 


0 


0 


0 


0 





Then, processing of an air bag 20 is made at step 250 based on the judgment in step 240. 

[0037] That is, in a judgment, expansion permission processing of an air bag 20 is made for if Crew M has sat down in 
an auxiliary seat 10, and the air bag drive circuit D is ordered in that. For this reason, the air bag drive circuit D 
develops an air bag 20 with detection of the collision of the car concerned, and Crew M is taken care of. On the other 
hand, at the time of a judgment, expansion processing of an air bag 20 is controlled for if the child has left [ as for if 
Crew M has not sat down in an auxiliary seat 10 ] in front of the auxiliary seat 10 in this case in the judgment . 
[0038] Moreover, with a **** 1 operation gestalt, it can judge that the condition of the auxiliary seat 10 is also by scan 
operation according to the infrared light of this optical sensor 40 only at forming the optical sensor 40 in the upper wall 
of a piece and a vehicle room like ****. Therefore, according to the **** 1 operation gestalt, while being able to 
simplify the configuration of the crew judging equipment of an airbag system, the vehicle indoor installation 
configuration of crew judging equipment also becomes easy. 

[0039] In addition, Example 2 of Table 1 shows the case where the child chair is put on the auxiliary seat 10 in the 
backward condition. Moreover, with the above-mentioned 1st operation gestalt, although it was made to perform the 
judgment in each steps 130, 150, 170, 190, 210, and 230 on the basis of the crew taking-a-seat condition pattern N, it 
replaces with this and may be made to perform this judgment on the basis of the auxiliary seat pattern Na. 
[0040] (The 2nd operation gestalt) Drawing 7 shows the important section of the 2nd operation gestalt of this invention. 
With this 2nd operation gestalt, the floodlighting system 45 is arranged symmetrically [ the floodlighting system 42 ] 
on left-hand side on the basis of the light-receiving system 44 in casing 41 in the optical sensor 40 stated with the 
above-mentioned 1st operation gestalt. 

[0041] The floodlighting system 45 has infrared emitting diode 45a and floodlighting lens 45b, and posterior-wall-of- 
storaach 41c of casing 41 is equipped with infrared emitting diode 45a. Floodlighting lens 45b is supported ahead of 
the luminescence side of infrared emitting diode 45a, and this floodlighting lens 45b is floodlighted to mirror 43a by 
making into parallel light infrared light which emits light from infrared emitting diode 45a. In addition, infrared 
emitting diode 45a is driven by the infrared emitting diode drive circuit 50 stated with the above-mentioned 1st 
operation gestalt 

[0042] Thereby, in a scanner 43, if rotary solenoid 43d rotates in the predetermined rotation angle range, according to 
the rocking rotation angle, mirror 43a turns the parallel light from floodlighting lens 42b or 45b to the above-mentioned 
candidate for a judgment, and reflects and scans. Moreover, mirror 43a is reflected towards condenser lens 44a of the 
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light-receiving system 44 in response to the infrared light by which reflective diffusion was carried out for [ above- 
mentioned ] the judgment. 

[0043] Thus, with the constituted **** 2 operation gestalt, whenever a computer program is performed one cycle 
according to the flow chart of drawmg.4 mentioned above and drawing.5 , the distance of the both the scanning lines 
(they are both the signs Ml and the M2 reference at drawing 7 ) and the optical sensor 40 by which right and left for 
[ above-mentioned ] a judgment differ can be found by carrying out drive processing of both the floodlighting systems 
42 and 45 by turns in step 110. 

[0044] As it follows, for example, both the signs Ma and Mb show in drawing 8 , even when Crew's M taking-a-seat 
location has shifted from the center position of the auxiliary seat 10 to right and left, it will be reflected by mirror 43a 
and the infrared light from either of both the floodlighting systems 42 and 45 will carry out incidence to the crew M 
who has sat down in the location shifted. For this reason, with a taking-a-seat gap in crew f s right and left, be concerned, 
and there is no measurement of the distance from the optical sensor 40 to crew, and ensure. Consequently, even if 
crew's taking-a-seat location has shifted to right and left, the same operation effectiveness as the above-mentioned 1st 
operation gestalt can be attained. 

[0045] (The 3rd operation gestalt) Drawing 9 shows the important section of the 3rd operation gestalt of this invention. 
With this 3rd operation gestalt, it replaces with the optical sensor 40 stated with the above-mentioned 1st operation 
gestalt, and optical sensor 40A is adopted, the auxiliary casing 46 to which this optical sensor 40A contained the 
floodlighting system 42 and the light-receiving system 44 in the optical sensor 40 - mirror 43a - replacing with - both 
the bearings 43b and 43c - rocking - it has composition supported to revolve rotatable. 

[0046] The floodlighting system 42 and the light-receiving system 44 are arranged together with right and left in the 
auxiliary casing 46, and the posterior wall of stomach of the auxiliary casing 46 is equipped with infrared emitting 
diode 42a and PSD44b. Here, floodlighting lens 42b sets infrared light from infrared emitting diode 42a as the above- 
mentioned judgment object as a through parallel light with rocking rotation of the auxiliary casing 46 for the incidence 
of before [ the auxiliary casing 46 ] side opening 46a, and the opening 41b of casing 41 . Moreover, through opening 
41b and before side opening 46a, incidence is carried out to condenser lens 44a, it is condensed, and the diffuse 
reflection light by this candidate for a judgment is received by PSD44b. Other configurations are the same as that of the 
above-mentioned 1st operation gestalt. 

[0047] the auxiliary casing 46 which carried out the deer and contained the floodlighting system 42 and the light- 
receiving system 44 as mentioned above with the **** 3 operation gestalt - both the bearings 43b and 43c - rocking - 
the same operation effectiveness as the above-mentioned 1st operation gestalt can be attained, abolishing mirror 43a 
and using a configuration as still easier and a compact by considering as the configuration supported to revolve 
rotatable. 

(The 4th operation gestalt) Drawing 10 and drawing 1 1 show the important section of the 4th operation gestalt of this 
invention. 

[0048] With this 4th operation gestalt, it replaces with the optical sensor 40 stated with the above-mentioned 1st 
operation gestalt, and as drawing. 10 shows, the optical sensor 90 is adopted. This optical sensor 90 is replaced with the 
optical sensor 40, and it is arranged so that the vehicle indoor upper wall C may be countered in auxiliary seat 10 front 
face near the upper limb of the front windshield W. This optical sensor 90 is equipped with the floodlighting system 92 
and the light-receiving system 93 which were contained in casing 91 and this casing 91, and the vehicle indoor upper 
wall C is equipped with casing 91 in that upper wall 91a. 

[0049] The floodlighting system 92 is equipped with three infrared emitting diode 92a thru/or 92c, three floodlighting 
lens 92d, or 92f, and upper wall 91a is equipped with each infrared emitting diode 92a thru/or 92c through supporter 
material 92g near the upper part of right wall 91b of casing 91 . Here, the wearing side of supporter material 92g to each 
infrared emitting diode 92a thru/or 92c is selected by fixed radius of curvature so that the infrared light from each 
infrared emitting diode 92a thru/or 92c may cross in one point in the lower part. 

[0050] Each floodlighting lens 92d thru/or 92f are supported in the curvature side fixed at the same core as the wearing 
side of supporter material 92g in the lower part of each infrared emitting diode 92a corresponding to these thru/or 92c. 
Incidence of each floodlighting lens 92d thru/or the 92f is earned out to a radial towards the candidate for a judgment 
through each opening 91 e thru/or 91c formed in the low wall of casing 91 by making infrared light from each infrared 
emitting diode 92a thru/or 92c into parallel light. 

[0051] The light-receiving system 93 is supported near the low wall of casing 91 at 91f side of left walls. This light- 
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receiving system 93 has three condenser lens 93a thru/or 93c, and PSD93d. As drawing 10 shows condenser lens 93a 
thru/or 93c, it is supported in the fixed curvature side at the same core as the wearing side of supporter material 92g, 
and PSD93d is arranged in the location of the core concerned. 

[0052] Carrying out a deer, each condenser lens 93a thru/or 93c condense in response to the diffuse reflection light 
from through and the candidate for a judgment, and carries out incidence of 91g of each opening and 91i formed in the 
low wall of casing 91 to PSD93d. This PSD93d has the same function as the above-mentioned PSD44b, and detects 
distance with the optical sensor 90 for a judgment in response to a condensing light from each condenser lens 93a 
thru/or 93c. Each condenser lens 93a thai/or 93c are arranged so that a focal location may come on PSD93d. 
[0053] Here, with this operation gestalt, PSD93d and each infrared emitting diode of the floodlighting system 92 are 
arranged possible [ triangular ranging ] mutually. Moreover, in a **** 4 operation gestalt, the driving pulse which 
needs the infrared emitting diode drive circuit 50 to carry out the sequential drive of three infrared emitting diode 92a 
thru/or the 92c is generated with a predetermined period during the circuitry stated by drawing 3 . This means that each 
infrared emitting diode 92a thru/or 92c emit infrared light one by one by each driving pulse outputted from the infrared 
emitting diode drive circuit 50. In addition, the rotary solenoid drive circuit 60 is abolished. 

[0054] Thus, if diffuse reflection of the infrared light emitted one by one from each infrared emitting diode 92a thru/or 
92c of the floodlighting system 92 is carried out one by one for a judgment according to the constituted **** 4 
operation gestalt, sequential condensing will be carried out by each condenser lens 93 a thru/or 93c of the light- 
receiving system 93, and each [ these ] diffuse reflection light will be received by PSD93d. The configuration for a 
judgment can be judged as this having stated with the above-mentioned 1st operation gestalt based on the light- 
receiving output by which a sequential output is carried out from PSD93d by computing the distance between the 
optical sensors 90 for a judgment similarly substantially. 

[0055] Moreover, 3 sets of **** of the infrared emitting diode which corresponds in optical axis mutually, a 
floodlighting lens, and a condenser lens are used for such operation effectiveness, and one PSD is used for it, and since 
it can attain each infrared emitting diode by carrying out a sequential drive, it becomes unnecessary [ a scanner which 
was stated with the above-mentioned 1st operation gestalt ]. Consequently, the vibration and the noise by actuation of a 
scanner are lost not to mention the ability to consider an optical sensor as a compact configuration. Moreover, a photo 
detector can use the configuration of a reason and an optical sensor as a compact even for PSD further. In addition, the 
number of the infrared emitting diodes of a floodlighting system may be changed suitably, and may be carried out. 
[0056] Di35yingJ2 and drawing 13 show the important section of the modification of the above-mentioned 4th 
operation gestalt. Although this modification explained the example which adopted three condenser lens 93a thru/or 
93c in the light-receiving system 93, as not only this but drawing 12 and drawing 13 show, it may replace with 
condenser lens 93a thru/or 93c, and single cylindrical-lens 93e may be adopted and carried out. 
[0057] Thereby, it will attain that single cylindrical-lens 93 e is also about the function as three condenser lens 93a 
thru/or 93c, consequently the configuration of an optical sensor can be further used as a compact. In this case, even if 
the location of an optical sensor shifts towards right and left and the upper and lower sides somewhat, PSD93d may be 
made to receive the diffuse reflection light for a judgment certainly, since it replaces with each condensing light from 
three condenser lens 93a thru/or 93c and PSD53d is made to receive light as an earnest condensing light by cylindrical- 
lens 93e. Consequently, the allowances on the design in an optical sensor are also born. 

[0058] In addition, although the above-mentioned modification explained the example which adopted one floodlighting 
system 92 and the light-receiving system 93, it may replace with this, and as drawi ng 1 4 and drawing 1.5 show, you 
may deform and carry out. In this drawing 14 and drawing 15 , one more floodlighting system 92 which arranges the 
light-receiving system which has cylindrical-lens 93e and PSD93d which was shown by drawing 12 and drawing 13 to 
right-and-left both walls period ** of casing 91, and has three infrared emitting diode 92a thru/or 92c, and three 
floodlighting lens 92d thru/or 92f is adopted, and both [ these ] the floodlighting system 92 is arranged on right-and-left 
both sides of the above-mentioned light-receiving system. 

[0059] A deer is earned out and incidence of the infrared light by which outgoing radiation is carried out from each 
infrared emitting diode of each of both the floodlighting systems 92 and 92 is carried out to the right-and-left both-sides 
section for a judgment with such a configuration through each opening prepared in each corresponding floodlighting 
lens and the low wall of casing 91 . Then, it is condensed by cylindrical -lens 93 e through each of other opening 
prepared in the low wall of casing 91, and each light by which diffuse reflection was carried out for [ this ] the 
judgment is received by PSD93d on both sides of the core of that light-receiving side. Thereby, based on the light- 
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receiving output of this PSD93d, the same operation effectiveness as the above-mentioned modification can be 
attained. 

[0060] In this case, if the luminescence timing and the luminescence direction of both the floodlighting system 92 can 
be shifted mutually, the measuring point for a judgment can also be made into six places. Moreover, even if the posture 
of the taking-a-seat crew of the auxiliary seat 10 has shifted to the longitudinal direction, based on one infrared light of 
both the floodlighting systems 92 and 92, the incidence of the infrared light to taking-a-seat crew may be secured. 
Therefore, the accuracy of the configuration judging for a judgment increases. Moreover, since each condensing light 
from cylindrical-lens 93e carries out incidence to the both-sides section which is PSD93d as mentioned above, the 
light-receiving side of PSD93d can be utilized much more effectively. Consequently, the whole optical sensor 
configuration can be further used as a compact. In addition, such operation effectiveness can be similarly attained, even 
if it replaces with cylindrical-lens 93e and adopts three condenser lenses. 

[0061] (The 5th operation gestalt) Drawing 16 thru/or drawing 13 show the important section of the 5th operation 
gestalt of this invention. The optical sensor 300 is replaced with and adopted as the optical sensor 40 stated with the 
above-mentioned 1st operation gestalt with this 5th operation gestalt. This optical sensor 300 is equipped with the 
floodlighting system 320, the light-receiving system 330, and the mirror system 340 which were held in casing 310 and 
this casing 310, and the vehicle indoor upper wall C is equipped with casing 3 10 in that upper wall 310a, 
[0062] In addition, opening for light emitting/receiving light passage formed in casing 3 10 is equipped with the 
infrared transparency filter 31 1 which reduces the incidence of disturbance light The floodlighting system 320 is 
equipped with each floodlighting lens 322a corresponding to six infrared emitting diode 321a thru/or 321f ( drawing 17 
shows only infrared emitting diodes 321b, 321d, and 321f), and each infrared emitting diode 321a thru/or 321f thru/or 
322f, respectively, as drawing 16 and drawing 17 show. 

[0063] And each floodlighting lenses 322a, 322c, and 322e are attached in upper wall 3 10a of **** within casing 310 
through supporter material 323a with infrared emitting diodes 321a, 321c, and 321e. On the other hand, each 
floodlighting lenses 322b, 322d, and 322f are attached in the upper wall 3 10a within casing 310 through supporter 
material 323b with infrared emitting diodes 321b, 321d, and 321f. 

[0064] However, as drawing 16 and drawing 17 show, both the infrared emitting diodes 321a and 321b, both the. 
infrared emitting diodes 321c and 321d, and both the infrared emitting diodes 321e and 321f can shift an include angle 
mutually, and are installed in it so that light can be emitted to a radial to the candidate for the through above-mentioned 
judging in both the red floodlighting lenses 322a and 322b, both the floodlighting lenses 322c and 322d, and both the 
floodlighting lenses 322e and 322f 

[0065] As drawing 16 and drawing 18 show the light-receiving system 330, the cylindrical lens 332 which is a light- 
receiving lens, and PSD33 1 which is a photo detector are attached by that upper wall 3 10a within casing 310 through 
the supporter material 333, and this light-receiving system 330 is countered and located in the mirror system 340. In 
addition, to the floodlighting system 320 being arranged downward, the light-receiving system 330 carries out the 
optical axis sideways, and is arranged. 

[0066] As drawing. 16 and drawing 18 show, the mirror system 340 is equipped with six mirrors 341a thru/or 34 If, and 
is attached in the upper wall 3 10a within casing 3 10 through the supporter material 342 each [ these ] mirror 341a 
thru/or 341f respectively corresponding to each floodlighting lens 322a thru/or 322f. Each mirror 341a thru/or 341f are 
everywhere installed at an angle of the law so that incidence of the reflected light from the above-mentioned candidate 
for a judgment to the outgoing radiation light from each floodlighting lens 322a corresponding to these thru/or 322f 
may be carried out to PSD33 1 through a cylindrical lens 332. In addition, both the supporter material 323a and 323b is 
located on both sides of the mirror system 340. 

[0067] Thus, with the constituted **** 5 operation gestalt, the physique of the thickness direction (the height direction 
of casing 3 10) of the optical sensor 300 can be made thin by the above-mentioned configuration. Consequently, 
wearing into a part with thin thickness, such as the head-lining section of a car, still simplifies. Moreover, since 
reflection by each floodlighting lens 322a each mirror 341a to the outgoing radiation light from 322f thru/or 341f is 
used, the incident angle to the cylinder shaft orientations to the cylindrical lens 332 of each [ these ] reflected light can 
be made into one half. 

[0068] For this reason, while the effect by the aberration of a cylindrical lens 332 is mitigated, consequently the light- 
receiving engine performance by this cylindrical lens 332 improves, ranging precision also improves. 
(The 6th operation gestalt) Drawing 19 thru/or drawing 21 show the important section of the 6th operation gestalt of 
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this invention. 

[0069] In this 6th operation gestalt, it replaces with the optical sensor 40 stated with the above-mentioned operation 
gestalt, and the optical sensor 400 is adopted. This optical sensor 400 is constituted by the base 410, the floodlighting 
system 420, the light-receiving system 430, and the supporter material 41 1, and the vehicle indoor upper wall C is 
equipped with the supporter material 41 1 through the base 410. 

[0070] The floodlighting system 420 is equipped with both the floodlighting lenses 422a and 422b corresponding to 
both the infrared emitting diodes 421a and 421b (henceforth 3 chip infrared emitting diodes 421a and 421b) that have 
three points emitting light, respectively, and both [ these ] 3 chip infrared emitting diodes 421a and 421b, respectively, 
as drawing 19 and drawing 20 show. Here, 3 chip infrared emitting diode 421a and floodlighting lens 422a, and 3 chip 
infrared emitting diode 421b and floodlighting lens 422b are installed so that this light-receiving system 430 may be 
inserted along with the cylinder axis of the cylindrical lens 432 of the light-receiving system 430. 
[0071] The three chip each infrared emitting diodes 421a and 421b emit light considering each floodlighting lenses 
422a and 422b as a three through [ each ] beam, respectively. Here, to the optical axis of a cylindrical lens 432, 
everywhere, the travelling direction of the six beams concerned shifts only the include angle of a law, and is set up so 
that these six beams may carry out incidence to a radial to the above-mentioned candidate for a judgment. Moreover, 
the angular relation between each beam from the three chip each infrared emitting diodes 421a and 421b is determined 
by chip spacing in 3 chip infrared emitting diode, and the focal distance of a floodlighting lens. 
[0072] On the other hand, the light-receiving system 430 is equipped with PSD43 1 which is a photo detector as 
drawing 19 and drawing 21 show, and the cylindrical lens 432 which is a light-receiving lens, and these [ PSD43 1 ] and 
a cylindrical lens 432 are arranged in drawing 19 and drawing 21 of the supporter material 41 1 at least in illustration 
pars intermedia. Thus, what is necessary is just to use two combination of 3 chip infrared emitting diode and a 
floodlighting lens with the constituted **** 6 operation gestalt in ranging the location of six points. Therefore, while 
being able to reduce components mark, consequently being able to miniaturize an optical sensor further, it can carry out 
easily [ one layer of wearing nearby to the vehicle interior of a room of an optical sensor ]. 

[0073] In addition, a division type photodiode may be adopted and carried out, for example, without restricting to PSD 
as a photo detector in operation of this invention. Moreover, it may replace with a floodlighting lens or a condenser 
lens, and a holographic optical lens (component which makes diffract the light of specific wavelength or condenses) 
may be adopted and carried out Moreover, the time of concentration from an optical sensor to the candidate for a 
judgment and the time of concentration from the candidate for a judgment to an optical sensor may be made to perform 
ranging, for example, without restricting to triangular ranging in operation of this invention. 

[0074] Moreover, you may arrange and carry out on the INSU torr panel of the vehicle interior of a room, for example, 
without restricting the arrangement location of an optical sensor to a vehicle indoor upper wall in operation of this 
invention. Moreover, with the application of this invention, you may carry out to the crew judging equipment of the 
airbag system for taking care of the crew who sits down to the driver's seat and backseat of the car concerned, without 
restricting to this invention in operation in an auxiliary seat 10. 

[0075] Moreover, it replaces with the flow chart mentioned above in operation of this invention, and a hard logic 
configuration may be made to realize each step in this flow chart as a fiinctional activation means, respectively. 



[Translation done.] 
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* NOTICES * 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the side elevation showing the arrangement location of the optical sensor in the 1st operation gestalt 
of this invention. 

[Drawing 2} It is the important section fracture expansion perspective view of the optical sensor of drawing I . 
[Drawing 3] It is the block diagram showing the crew judging equipment which has the optical sensor of drawing 1 . 
JPiamng 4] It is the pre-stage of the flow chart which shows an operation of the microcomputer of dewing, 3, . 
[Drawing 5] It is the post-stage of the flow chart concerned. 

[Drawing 6] It is drawing showing the crew taking-a-seat condition pattern N in the above-mentioned 1st operation 
gestalt, and the auxiliary seat configuration pattern Na. 

[Drawing 7] It is the important section fracture expansion perspective view showing the 2nd operation gestalt of this 
invention. 

JPomng.8] It is the typical explanatory view showing the incidence condition of the light from an optical sensor when 
auxiliary seat taking-a-seat crew's posture has shifted to right and left in the above-mentioned 2nd operation gestalt. 
[Drawing 9] It is the important section fracture expansion perspective view showing the 3rd operation gestalt of this 
invention. 

[Drawing 10] It is the sectional view which meets ten to 10 line in drawing 1 1 which shows the 4th operation gestalt of 
this invention. 

[Drawing 11] It is the sectional view which meets 1 1 to 1 1 line in drawing 10 . 

[Drawing 12] It is the sectional view which meets 12 to 12 line in drawingj. 3 which shows the modification of the 
above-mentioned 4th operation gestalt. 

[Drawing 13] It is the sectional view which meets 13 to 13 line in drawing 12 . 

[Drawing 14] It is the sectional view which meets 14 to 14 line in drawing 15 which shows the case where the 
modification of drawing 12 is transformed further. 

[Drawing 1 5] It is the sectional view which meets 15 to 15 line in drawing 14 . 

©rawing J6] It is the sectional view which meets 16 to 16 line in .drawing .17 of the optical sensor in which the 5th 
operation gestalt of this invention is shown. 

[Drawing 17] It is the sectional view which meets 17 to 17 line in drawing 16 . 
[Drawing 18] It is the sectional view which meets 18 to 18 line in drawing 16 , 

[Drawing 19] It is the bottom view of the optical sensor in which the 6th operation gestalt of this invention is shown. 
[Drawing 20] It is the sectional view which meets 20 to 20 line in drawing 19 . 
[Drawing 21] It is the sectional view which meets 21 to 21 line in drawing 20 . 
[Description of Notations] 

M [ - Optical sensor, ] - Crew, 10 - An auxiliary seat, 20 - 40 An INSU torr panel, 90,300,400 42 92,320,420 - A 
floodlighting system, 42a, 45a and 92a, or 92c, 321a thru/or 321f, 421a, 421b - Infrared emitting diode, 44b, 93d, 331, 
431 - A photo detector, 43 - A scanner, 43a - Mirror, 43d - 44 A rotary solenoid, 93,330,430 - Light-receiving 
system, 50 [ - A microcomputer, 93e 332, 432 / - A cylindrical lens, 340 / - Mirror system. ] - An infrared emitting 
diode drive circuit, 60 - A rotary solenoid drive circuit, 70 - A PSD digital disposal circuit, 80 
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